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Detailed Action 

1 . The Applicant's amendment filed on July 1 1 th , 2008 was received. Claims 
1 ,5,1 1 ,24 and 31 were amended. Claims 7, 33 and 36-39 were cancelled. 

2. The text of those sections of Title 35, U.S.C. code not included in this action can 
be found in the prior Office Action (issued on February 1 1 th , 2008). 

Claim Rejections - 35 USC §112 

3. The claim rejections under 35 U.S.C. 112, second paragraph, on claim 1 are 
withdrawn, because the claim has been amended.. 

Claim Rejections - 35 USC § 103 

4. Claim 1 , 3-7 and 28-45 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over (U.S. Pub. No. 2003/0008184 A1). 

With respect to claims 1 , 28, 34 and 40, Ballantine et al. disclose a method and 
apparatus for controlling a combined heat and power fuel cell system (title). 

Regarding the function of the controller, Ballantine et al. teach a controller is 
adapted to coordinate response to data signals from the power sink and the heat sink. 
As examples, such data signals from the heat sink may include a temperature indication 
or a heat demand signal (such as from a thermostat), and such data signals from the 
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power sink may include a voltage or current measurement, an electrical power demand 
signal, or an electrical load (Paragraph 0013). 

Regarding the function of the switch circuit, Ballantine et al. teach that the 
invention provides an embodiment where the balance between the heat and power 
demand signals is accommodated by selectively connecting at least two fuel cells within 
a group to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballentine et al. teach that a 
controller is adapted to coordinate response to data signals from the power sink and the 
heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
mode 610. Where there is a heat demand signal, the system then performs an increase 
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614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 

Ballentine et al. do not specifically teach switching to a more serial if more heat is 
required and switching to a more parallel configuration if less heat is required. 
However, in the system of Ballentine et al. all the elements are present therefore it 
would have been obvious one of ordinary skill in the art at the time the invention was 
made to switch the fuel cell system of Ballentine et al. in the same manner as claimed 
by applicant since applicant claimed an apparatus an all the elements of applicant's 
claimed apparatus are present in the fuel cell system of Ballentine et al. 

With respect to claims 4, 6 and 7, Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 
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With respect to claim 5, Ballantine et al. teach that the invention provides an 
embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballentine et al. teach that 
teach a controller is adapted to coordinate response to data signals from the power sink 
and the heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 
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With respect to claim 29, Ballantine et al. teach that the invention provides an 
embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to claim 30, Ballantine et al. teach that the system also performs a 
check 61 2 for a heat demand signal. If there is no heat demand signal, the system 
continues in optimization mode 610. Where there is a heat demand signal, the system 
then performs an increase 614 in the reactant flow rates. For example, in this example, 
for a constant power demand, increasing the fuel flow rate will increase the amount of 
unreacted fuel in the fuel cell exhaust that is processed in the oxidizer to generate heat 
(Paragraph 0079). 

With respect to claims 31-33, 35 and 44, Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
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signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballantine et al. teach that 
teach a controller is adapted to coordinate response to data signals from the power sink 
and the heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
mode 610. Where there is a heat demand signal, the system then performs an increase 
614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 
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With respect to claims 37 and 43, Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurements, Ballentine et al. teach that a 
controller is adapted to coordinate response to data signals from the power sink and the 
heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

With respect to claims 38, Ballantine et al. teach that the invention provides an 
embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
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Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballantine et al. teach that 
teach a controller is adapted to coordinate response to data signals from the power sink 
and the heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
mode 610. Where there is a heat demand signal, the system then performs an increase 
614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 

With respect to claims 39, 41 , 42 and 45 Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
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signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
mode 610. Where there is a heat demand signal, the system then performs an increase 
614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 

5. Claim 24 is rejected under rejected under 35 U.S.C. 103(a) as being 
unpatentable over (U.S. Pub. No. 2003/0008184 A1). 

With respect to claim 24, Ballantine et al. disclose a method and apparatus for 
controlling a combined heat and power fuel cell system (title). 

Regarding means for supplying an excess amount of fuel and producing heat 
from the excess amount of fuel, Ballantine et al. teach that the system also performs a 
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check 61 2 for a heat demand signal. If there is no heat demand signal, the system 
continues in optimization mode 610. Where there is a heat demand signal, the system 
then performs an increase 614 in the reactant flow rates. For example, in this example, 
for a constant power demand, increasing the fuel flow rate will increase the amount of 
unreacted fuel in the fuel cell exhaust that is processed in the oxidizer to generate heat 
(Paragraph 0079). 

Regarding identifying whether more or less heat is required, Ballantine et al. 
teach that the system also performs a check 612 for a heat demand signal. If there is 
no heat demand signal, the system continues in optimization mode 610. Where there is 
a heat demand signal, the system then performs an increase 614 in the reactant flow 
rates. For example, in this example, for a constant power demand, increasing the fuel 
flow rate will increase the amount of unreacted fuel in the fuel cell exhaust that is 
processed in the oxidizer to generate heat (Paragraph 0079). 

Regarding means for switching Ballantine et al. teach that the invention provides 
an embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
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connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

Ballentine et al. do not specifically teach switching to a more serial if more heat is 
required and switching to a more parallel configuration if less heat is required. 
However, in the system of Ballentine et al. all the elements are present therefore it 
would have been obvious one of ordinary skill in the art at the time the invention was 
made to switch the fuel cell system of Ballentine et al. in the same manner as claimed 
by applicant since applicant claimed an apparatus an all the elements of applicant's 
claimed apparatus are present in the fuel cell system of Ballentine et al. 

6. Claim 25 is rejected under rejected under 35 U.S.C. 103(a) as being 
unpatentable over (U.S. Pub. No. 2003/0008184 A1). 

With respect to claim 25, Ballantine et al. disclose a method and apparatus for 
controlling a combined heat and power fuel cell system (title). 

Regarding means for supplying a constant amount of fuel and producing heat 
from the excess amount of fuel, Ballantine et al. teach that the system also performs a 
check 61 2 for a heat demand signal. If there is no heat demand signal, the system 
continues in optimization mode 610. Where there is a heat demand signal, the system 
then performs an increase 614 in the reactant flow rates. For example, in this example, 
for a constant power demand, increasing the fuel flow rate will increase the amount of 
unreacted fuel in the fuel cell exhaust that is processed in the oxidizer to generate heat 
(Paragraph 0079). 
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Regarding means for switching Ballantine et al. teach that the invention provides 
an embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

Regarding means for reducing fuel efficiency, Ballantine et al. teach that in 
another embodiment, the method includes shorting at least one fuel cell within the fuel 
cell stack in response to a control signal to provide additional heat into a fuel cell stack 
coolant fluid. In another embodiment, the method may include selectively electrically 
connecting fuel cells in a low efficiency mode (e.g., some cells in parallel rather than in 
series) in response to a control signal (e.g., a heat demand signal as from a thermostat) 
to provide additional heat into a fuel cell stack coolant fluid (Paragraph 0095). 

Regarding means for increasing EMF efficiency, Ballantine et al. teach that 
referring to FIG. 7, another flow diagram 700 is shown of a control scheme for a CHP 
fuel cell system to illustrate various logical options that may be implemented by a 
system to balance a combination of heat and power demand signals. In a first state 
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702, there is a power demand, but no heat demand. In response, the system lowers the 
reactant flow rates in step 704 to a point where the power demand can still be met. 
Step 704 serves to maximize fuel efficiency. In this mode, the system also exhausts its 
waste heat to ambient in a step 706 (e.g., the environment outside the fuel cell system, 
or to the atmosphere) (Paragraph 0082). 

Ballentine et al. do not specifically teach switching to a more serial if more heat is 
required and switching to a more parallel configuration if less heat is required. 
However, in the system of Ballentine et al. all the elements are present therefore it 
would have been obvious one of ordinary skill in the art at the time the invention was 
made to switch the fuel cell system of Ballentine et al. in the same manner as claimed 
by applicant since applicant claimed an apparatus an all the elements of applicant's 
claimed apparatus are present in the fuel cell system of Ballentine et al. 

Response to Arguments 

7. Applicant's arguments filed on July 1 1 th , 2008 have been fully considered but 
they are not persuasive. 

Applicant's principal arguments are 

(a) Referring to [0013], Ballantine does not actually state which configuration, parallel or 
series, results in greater heat production. However, in the first several lines of [0130], 
Ballantine discloses use of a parallel configuration to create more heat energy. This 
disclosure is not what the Applicant recited in Claim 1, wherein Applicant recites using 



Application/Control Number: 10/674,053 Page 15 

Art Unit: 1795 

"the switch circuit to switch to a more serial configuration if more heat is required and 
switches to a more parallel configuration if less heat is required" and further recites "the 
controller increases heat production by increasing fuel consumption by switching to a 
more serial configuration and decreases heat production by decreasing fuel 
consumption by switching to a more parallel configuration. " Thus, Ballantine has failed 
to disclose that a serial configuration results in greater heat production, and in fact 
discloses the opposite. 



In response to Applicant's arguments, please consider the following comments. 

(a) In response to applicant's argument that "Ballantine does not actually state which 
configuration, parallel or series, results in greater heat production", a recitation of the 
intended use of the claimed invention must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In this case, Ballentine et al. do not specifically 
teach switching to a more serial if more heat is required and switching to a more parallel 
configuration if less heat is required. However, in the system of Ballentine et al. all the 
elements are present therefore it would have been obvious one of ordinary skill in the 
art at the time the invention was made to switch the fuel cell system of Ballentine et al. 
in the same manner as claimed by applicant since applicant claimed an apparatus an all 
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the elements of applicant's claimed apparatus are present in the fuel cell system of 
Ballentine et al. 



Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben Lewis whose telephone number is 571-272-6481 . 
The examiner can normally be reached on 8:30am - 5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ben Lewis/ 
Examiner, Art Unit 1795 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



